Material
The trisomy-18 syndrome has been diagnosed in nine patients examined at this medical center From 802 from 1954 to 1963. In six patients the clinical diagnosis was confirmed by chromosomal analyses; in the three remaining patients the diagnosis was made from the clinical and pathologic findings. All nine patients died and were autopsied. Of this group, seven patients had origin of both great vessels from the right ventricle associated with a ventricular septal defect. The physical findings are presented in table 1. These seven patients comprise the basis of this report.
Results
In four patients in this group the diagnosis of trisomy-18 was established by chromosomal analyses of leukocytes or skin cells. The other three patients died before such analyses were available; however, they had the clearly defined clinical and pathologic features of the trisomy-18 syndrome (table 1) . A careful review of the patients' histories failed to disclose consanguinity or any other discernible etiologic factors before or during pregnancy. Five of the seven infants were born between July and September; three were born in August. The birth weight was low and out of proportion to the gestational age. Even those born postmaturely had birth weights in the premature range (table 2). The mother of patient 4 had a history of 6 years of infertility prior to this pregnancy. Five infants were products of first pregnancies. The age range of the mothers was 18 to 40 years; four were 30 years of age or older. The babies died from cardiac failure and respiratory distress. Five deaths were in the first 3 months of life.
At postmortem examination all patients had large ventricular septal defects posterior to the crista supraventricularis. In addition, both the pulmonary artery and the aorta arose from the right ventricle; the pulmonary valve was in the normal position, and the aortic valve was entirely to the right of the ventricuilar septuLm ( fig. 1 ). In addition, an atrial septal defect of the secundum type was present in three infants ( fig. 2 ). Three others had atresia of the mitral valve ( fig. 3 ) associated with hypoplasia of the left atrium and left ventricle ( fig. 4 ). Bicuspid pulmonic Anterior view of heart of case 7 shows the norrntal origin of the pulmonary artery (PA). Although the position of the aorta (A) appears normal externally. the accessory incision in the right ventricle (arrow) showed that the aortic valve teas located in proximity to the ventricular septal defect and entirely to the right of the interventricular sephtm. Later'al viewt of left atriuimt of case 7. Aowzteindlicates rimpile of atretic mitral valve. scribed in table 3. As the chart is read from above doNvxi, the spectruim of lesions becomes increasingly complex. Cases 1 anid 2 have iuncomplicated origin of botlh great vessels fromn the right ventricle, whereas subsequent Except in case 6, the prognosis of patients xvith the more complex anomalies is reflected in an earlier age at death.
Discussion
Ventricular septal defect has been reported in 20 of 21 auitopsy specimens fromii patients with the trisomy-18 syndrome.1t In our experience wxith ninie specimeis, thei defect xas high and posterior to the cerista supraventricularis; in sev en of these both great vessels originated fronm the riaht ventricle. In the eighth specimen the aorta arose mainly, hut not entirely, froom the right ventricle and, in the last, there x 7as normal positioni of the aortic valve. Therefore, origin of both great vessels from the right ventricle is mnore commonly associated witlh a xventricular septal defect in the trisomny-1S synidromi-ie than has heretofore been appreciated.
The abnormal position] of the aortic valve may easily l)e overlooked, especially if there is atresia of the mlitral valve or hypoplasia of the left ventricle or both. To recognize the abnormal position of the aortic valve, it is essential to identify the outflow tract of the left veintricle. If the left ventricuilar ouitfloxx tract cannot be easily demonstrated by mnaking the classical inicisioin in the xxall of the left ventricle next to the intervenitricular septum in th;e direction of the aorta, it is helpftl to make ani additional incisioni along the anterolateral border of the right ventricle into the right xvall of the aorta (fig. 1 ). With such an exposure, it is possible to trace the anomalous left ventricular outflow tract through the right ventricle to the dextroposed aortic valve and into the aorta. The ventricular septal defect posterior to the crista supraventricularis is then clearly visible. It can be seen that the ventricular septal defect is the terminus of the outflow tract of the left ventricle and that the entire aortic valve is to the right of the interventricular septum. Atresia of the mitral valve with hypoplasia of the left ventricle is part of the spectrum of abnormalities associated with this form of double-outlet right ventricle in which there is dextroposition of the aortic valve.20 In these infants we have noted the presence of patent ductus arteriosus and patent foramen ovale. In this young infant age group, however, these should not be considered malformations, but instead the normal persistence of fetal structures. Summary Origin of both great vessels from the right ventricle in association with a ventricular septal defect was found in seven of nine autopsied patients with the clinical features of the trisomy-18 syndrome. In four of these patients trisomy-18 was confirmed by chromosomal analyses. This experience indicates that origin of both great vessels from the right ventricle may in fact be an additional component of the trisomy-18 syndrome.
